Abstract. A highly sensitive bioassay for adrenocorticotrophin (ACTH) has been developed, in which isolated adrenal cells, purified previously by passage through a 5% BSA layer were pre-incubated for 1 h. The detection limit for hACTH1-39 in this system is 0.19 \ m=+-\ 0.10 (sd) fmol/ml. As a result of the purification step the ED50 for hACTH1-39 decreased from 14.1 \ m=+-\4.8 to 6.9 \m=+-\1.2 fmol/ ml. Pre-incubation of the purified cells decreased this value significantly to 4.0 \m=+-\1.5 fmol/ml. For ACTH1-24 the increase of sensitivity after purification was even higher, the ED50 changing from 7.1 \ m=+-\4.2 to 1.6 \ m=+-\0.2 fmol/ml. After pre-incubation of the purified cells this value amounted to 0.8 \m=+-\0.3 fmol/ml. After purification and pre-incubation of the adrenal cells the changes observed for the ED50's of hACTH1-32 and of a highly purified human hypophyseal extract paralleled exactly the change observed for hACTH1-39. The improved sensitivity of the purified cell suspension might in fact represent a decrease in ACTH degradation. Both purification and pre-incubation could lead to removal or inactivation of enzymes which attach the polypeptide hormone. This hypothesis is supported by experiments in which the cell suspension has been contaminated with an adrenal homogenated prior to the purification and pre-incubation steps. The present results indicate that pre-incubation of purified isolated adrenal cells has increased the sensitivity and that the amino acid sequence 33\p=n-\39is not involved in protecting the molecule from proteolytic attack.
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Isolated adrenal cells are much more sensitive to ACTH than adrenal quarters (Kloppenborg et al. 1968) . Various ) to about 400 fmol/ml (Nakamura & Tanaka 1971) . Also, a ra¬ ther broad range of potency values has been de¬ scribed for the various ACTH-peptides, particular¬ ly ACTH1"24 (Schwyzer et al. 1971; Lowry et al. 1973 ).
In the present paper an isolated adrenal cell assay is described with a sensitivity high enough to measure plasma ACTH levels. The cells -disrupt¬ ed by means of collagenase -were purified by passage at normal gravity through a 5% BSA solution, a modification of the procedure described by Bennett et al. (1974) . To achieve a further gain in sensitivity a pre-incubation step was introduced to further decrease enzyme activity which attacks the ACTH molecule. The consequences of the improvements are discussed and evaluated at the hand of the testing of different ACTH-peptides.
Parts of the work presented here has been pub¬ lished in abstract form (Goverde et al. 1977 ). pre-incubated (mean ED50 6.5 fmol/ml vs. mean ED50 10.5 fmol/ml). Fig. 2 shows that the optimal pre-incubation time was between 60 and 120 min.
In the presence of NADPH the non-purified suspension produced 316 ng of corticosterone (Table 1) (Table 2 ). In 5 out of 9 experiments the addition of 0.11 fmol ACTH resulted in a significant increase in cortico¬ sterone production as compared to the control values. The addition of 0.22 fmol of ACTH resulted in a significant increase in corticosterone pro¬ duction in 9 out of 10 experiments. The mean lowest dose which resulted in a significant response was 0.19 ± 0.10 fmol/ml (i.e. 0.85 ± 0.47 pg/ml).
In 10 consecutive experiments the mean index of precision X (Gaddum 1953) for the dose range where response is linearly related to the log of the dose, amounted to 0.050 ± 0.019. 
Activities ofdifferent ACTH-peptides
In the non-purified suspension as well as in the pre-incubated, purified suspension the tetracosapeptide ACTH1"24 appeared to be more potent than hACTH1"39 (Fig. 3) . The increase in sensitivi¬ ty, which resulted from the purification and preincubation procedure was more pronounced for ACTH1"24 than for hACTH1"39. The ED50 for ACTH1"24 in the pre-incubated purified suspen¬ sion was about 8.5 times lower than in the nonpurified suspension whereas for hACTH1"39 the ED50 decreased only with a factor 3.5 (Table 1) . Table 3 shows that no change in molar potency of hACTH1"32 and of human hypophyseal extract was observed when the cells were purified and pre-incubated. ACTH1"10 has a very low potency as compared to hACTH1"39. Nevertheless, an increase in sensitivity of the cells to the decapeptide was observed when the cell suspension was purified and pre-incubated.
Removed ofACTH-inactivating substances by purification and pre-incubation The following experiment was performed in order to assess the capacity of the purification and preincubation process to remove ACTH-inactivating cell fragments and substances from the suspension.
A concentrated crude adrenal cell suspension (7 ml) was divided in two equal parts. To one part 0.5 ml of an adrenal homogenate (2 adrenals homogeni¬ zed in 0.5 ml buffer) was added and to the other part 0.5 ml of buffer. Each suspension was tested for steroidogenic response to hACTH1"39 and to ACTH1"24, both without further purification and after purification and pre-incubation (Fig. 4) . The log dose-response curves for hACTH1"39 show clearly that the non-purified suspension to which homogenate has been added is far less sensitive than the non-purified suspension without homo¬ genate added. In fact, addition of homogenate lowers the sensitivity with a factor 2 (Fig. 4a) . However, the sensitivities of both the suspension with added homogenate and the suspension with¬ out added homogenate were equal if measured after purification and pre-incubation. Fig. 4b shows that the addition of homogenate lowered the sensitivity for ACTH1"24 to a greater extent than for hACTH1"39. As with hACTH1"39, the purifica- Potencies of different ACTH peptides assayed by corticosterone production. (Lowry et al. 1973) to far more than 100 fmol/ml (Finn et al. 1976 ). Adrenal cell suspen¬ sion from rats, hypophysectomized two days prior to collection of the adrenals, appeared to be much more sensitive for ACTH1"24 as judged from the ED50 of 1.1 fmol/ml (Sayers & Beall 1973 
